), weeds fresh weight (13.5 g m -2 ), nodules weight (1.15 g plant -1 ), plant height (83.3 cm), number of branches plant -1 (11), days to maturity (196), grain yield (1447 kg ha ), biological yield (4244 kg ha -1 ) and harvest index (37.6 %),whereas days to emergence, emergence m -2 , weed density, weeds dry weight, weeds fresh weight, number of branches plant -1 , days to 50 % flowering were not significantly affected. The interaction between tillage practices and potassium levels was significant for only 50 % flowering while non-significant for the rest of parameters. Thus it is concluded from the experiment that deep tillage performed better as compared with shallow and medium deep tillage practices in terms of yield and yield components. Potassium application at the rate of 60 kg ha -1 improved growth and productivity in Peshawar region.
Research Article
Nodulation, morphological and yielding components of chickpea as influenced by tillage practices under varying potassium levels ), weeds fresh weight (13.5 g m -2 ), nodules weight (1.15 g plant -1 ), plant height (83.3 cm), number of branches plant -1 (11) , days to maturity (196) , grain yield (1447 kg ha -1 ), biological yield (4155 kg ha -1 ) and harvest index (37.5 %), however days to emergence, emergence m -2 , days to 50 % flowering, number of nodules, number of pods plant -1 , grains pod -1 , pods m -2 were non-significantly affected by tillage practice. The minimum grain yield and other yield related characters were observed in shallow tillage practice. Potassium had significant impact on number of nodules (16.0 plant -1 ), nodules weight (1.10 g plant -1 ), plant height (81.3 cm), number of pods plant -1 (33.5), pods m -2 (837), days to maturity (196), 100 grain weight (25.3 g), grain yield (1483 kg ha -1 ), biological yield (4244 kg ha -1 ) and harvest index (37.6 %),whereas days to emergence, emergence m -2 , weed density, weeds dry weight, weeds fresh weight, number of branches plant -1 , days to 50 % flowering were not significantly affected. The interaction between tillage practices and potassium levels was significant for only 50 % flowering while non-significant for the rest of parameters. Thus it is concluded from the experiment that deep tillage performed better as compared with shallow and medium deep tillage practices in terms of yield and yield components. Potassium application at the rate of 60 kg ha -1 improved growth and productivity in Peshawar region. Keywords: Chickpea; Grain yield; Nodules; Potassium; Yield Introduction Chickpea (Cicer arietinum L.) is the pulse crop produced in rain-fed areas, belonging to the family Fabaceae. It is an important cool season, self-pollinated annual crop, however, cross pollinated is rare; only 0-1 % is reported Keeping in view the importance of tillage practices and potassium fertilizer, the present investigation is planned to determine the effect of different tillage systems and potassium levels on yield and yield components of chickpea.
Materials and methods

Experimental details
The experiment was laid out in randomized complete block design with split plot arrangement having four replications. A subplot size 2.4 m x 5 m was used, each plot was comprised of 6 rows with 40 cm row to row distance and 10 cm plant to plant distance. Chickpea variety Karak-3 was sown at the rate of 60 kg ha -1 . Three tillage practices (shallow, medium deep and deep) were assigned to main plots and 5 levels of potassium (K0 = 0, K1 = 20 , K2= 40, K3= 60, K4 = 80 kg ha -1 ) were allotted to sub plot. The tillage practices were carried out in such a way that first those plots were ploughed with the help of chisel plough where deep tillage were assigned and secondly those plots were ploughed with mould board plough where medium deep tillage were assigned and after that the whole field was thoroughly ploughed with cultivator followed by planking and a fine seed bed was prepared. Nitrogen at the rate of 40 kg ha -1 in the form of Urea was applied at sowing time. Phosphorus at the rate of 70 kg ha -1 in the form of DAP (Diammonium phosphate) was applied at sowing time. Source for potassium was MOP (Muriate of potash).
Statistical analysis
Statistical analysis of data was carried out by using the procedure suitable for randomized complete block (RCB) design with the split plot arrangement. Means of each category was compared by using least significant difference (LSD) test at 5% level of probability when F values are significant [18] . Results and discussion Data regarding days to emergence was nonsignificantly influenced by tillage practices and potassium levels on chickpea ( Table 1) . The interaction between tillage and potassium (T x K) was also non-significant. Mean values of the data revealed that the effect of all three types of tillage and potassium was found non-significant. It might be credited to the chickpea grain have adequate reserve food in the endospermic region. So the days to emergence of chickpea grain is generally interrelated with endogenous grain reserve. The outer sources have negligible effect on emergence these lines are in similarity with [19] . The uniform days to emergence might be due to the practice of tillage it makes the soil pulverize, aerated and helps in leaching of salts from the surface of soil to the deeper layer of soil due to increase in infiltration rate which makes the environment good for emergence. Similar consequences were exhibited by [20] who stated that there is no significant effect of tillage management or any other inorganic fertilizer on days to emergence. Data on emergence m -2 of chickpea are shown in (Table 1) . Statistical analysis of the data indicated that emergence m -2 was nonsignificantly affected by tillage practices and potassium levels. The effect of different tillage practices shows similar results in terms of emergence m -2 . Those plots which are fertilized with different potassium levels have statistically similar results in term of emergence -2 . The interaction between tillage and potassium (T x K) was also found nonsignificant. This may be due to no role of potassium on emergence m -2 as it is wholly solely biochemical processes which don't need potassium fertilizer and all tillage practices make the soil upper surface good for emergence -2 . Tillage practice improved soil aggregates structure and makes the seedling withdrawal process easy from soil surface, therefore there is difference between tillage practice in terms of emergence -2 , seedling uniformity and seedling vigor but statistically comparable with other tillage practice. These results are in conformity with [21] who reported non-significant effect of tillage practices on emergence m -2 . Data on weed density of chickpea are shown in (Table 1) . Statistical analysis of the data indicated that weed density was significantly affected by tillage practices, whereas, the effect of potassium was found nonsignificant. The data shows that interactive effect of tillage and potassium (T x K) was non-significant. Lower number of weeds were noted in plots treated with deep tillage apparatus (431.4 m -2 , 60 days, 453.9 m -2 80 days) followed by medium deep (482.1 m -2 , 60 days, 499.2 m -2 , 80 days) and higher weed density was observed in plots treated with shallow tillage apparatus (493.4 m -2 60 days, 509.9 m -2 , 80 days). Weed density had not significantly affected by potassium levels. Due to deep tillage the roots of many perennial weeds species emanates to the ground, due do sunlight they lose their rejuvenation and the seed bank of weeds is also buried deep down and destroyed. According to [22] conventional tillage suppress the weed infestation as compared to minimum and zero tillage by preventing their growth by burying them deep enough in soil to prevent their emergence, disassembling and uprooting the weeds, or by changing the physical and chemical environment of soil which alters the germination and life cycle process of weeds and by moving their seed bank both vertically and horizontally. [23, 24] . Different studies showed that the growth of most black nightshade (Solanum nigrum L.) weeds can be controlled effectively by deep tillage practices because they emerge in great number only when the tillage is done to top 1 inch of the soil (shallow tillage) [25] One research personnel depicted that reduced tillage practice resulted in an increased population of annual morning glory in cotton [26] . The perusal of data in (Table 1) expose that main plot effect, tillage practice was significant at 0.05 % level of probability. More branches (11) were attained by deep tillage practice which is significantly different from shallow tillage and medium deep tillage practice (10.2 and 9.8 respectively). The data stated that effect of potassium was non-significant. The interactive effect of tillage practices and potassium levels (T x K) was found nonsignificant. one of the prime parameters in term of photosynthates production, if crop canopy is more, more will be the photosynthetic material synthesized and eventually the crop plant will nourish well and will bear more pods. Number of branches was significantly affected by tillage practice. The data showed that number of branches plant -1 increase significantly with the increase in depth of tillage equipment. Deep tillage produces more number of branches per plant (11) while less number of branches was produce by shallow tillage (9) . Whereas potassium and the interaction of (T x K) was non-significant. Report stated that improvement such as increased number of branching could possibly be because of improved NPK utilization efficiency in the presence of deep tillage practice. Because these primary elements have been found to show complementary role for each other. Same remarks were also shown by [27] . Data concerning days to 50% flowering was non-significantly affected by tillage practices and potassium levels which is shown in (Table 1) . Less number of days to 50% flowering was recorded in those main plots where shallow tillage practice is done however medium deep and deep tillage practice taken more days to flowering but they are non-significant among themselves. Data of mean values reported that those plots where 80 kg ha -1 potassium was applied produce postponement in flowering as compared to all those plots where less potassium was applied while delay in flowering was shown in control plots. The interaction between T x K was also significant. More number of days to 50 % flowering was taken by the deep tillage with the higher level of potassium which is 80 kg ha -1 (112 days) while less number of days was taken by the control plots where shallow tillage practice was done. The probable reason for this might be the depth in tillage when increases the soil becomes porous the root movement becomes easy which leads to increase growth of the crop so when vegetative growth increases the flowering delays. So plough depth delays the days to 50 % flowering. The flowering is significantly affected by potassium levels as the potassium rate increases delay in days to 50 % flowering was observed however early 50 % flowering was shown in un-fertilized plots. The interaction between tillage and potassium was significant. Shallow tillage produce early flowering with the all level of potassium application which is 108 days and delay in flowering was shown in those sup plots where 80 kg ha -1 of potassium was applied with the deep tillage practice which is 112 days to 50 % flowering. Similar consequences were reported by that more days to anthesis were required with the application of various amounts of potassium and nitrogen. This effect on anthesis may be attributed to uninterrupted cell division and multiplication because sufficient amount of nitrogen and potassium was available which increased the time period required for completion of vegetative stage. Other factors include greater leaf area which in turn resulted in increase harvesting of light and due to these synergistic effects, vegetative growth was prolonged [28] .
Data representing days to maturity was significantly affected by tillage practices and potassium levels which are shown in (Table  1) . Delayed days to maturity was observed in those main plots where deep tillage practice was done (196.5 days), however medium deep and shallow tillage practice taken less days to maturity but they are non-significant among selves. Data of mean values exhibited that those subplots where 80 kg ha -1 potassium rate was applied delayed days to maturity as compared to all those plots where less potassium was applied while early days to maturity was shown in control plots. The interaction between tillage practices and potassium levels (T x K) was also nonsignificant. The findings are in line with [29] . Delayed physiological maturity appreciably increased with application of various N levels due to extended grain filling duration as reported by [30] . Increase in K level significantly delayed maturity over two years probably because of enormous vegetative growth as investigated by [31] . In terms of potassium application those plots treated with high rate of potassium application observed delay in days to maturity; however those plots where low potassium was applied resulted early maturity these findings are in contrary with [32] their research shows that if potassium applied sole at sowing resulted in early maturity while if it is applied in split then it delays maturity. Data pertaining to nodules weight are shown in the ( Table 2 ). Analysis of variance indicated that tillage practice have significant effect on chickpea nodules weight. The effect of potassium was significant whereas interaction between tillage and potassium was non-significant. Mean values of the data showed that the weight of nodules is more in deep tillage (1.15 g plant -1 ) as compared to medium deep tillage (0.96 g plant -1 ) and shallow tillage (0.81 g plant -1 ). Among different potassium levels potassium applied at the rate of 60 kg ha -1 produced higher weight of nodules (1.10 g plant -1 ), which was statistically similar with the nodules weight produced with 80 kg ha -1 whereas nodules weight of un-fertilized plots was significantly lower as compared to 80 and 60 kg ha -1 . Similar consequences was demonstrated by [33] they used four levels of potassium 50, 100, 150, 200 kg ha -1 but they find more weight of nodules on 50 kg ha -1 further increase in potassium show decline in nodules weight. Data on number of nodules of chickpea as affected by tillage practices and potassium levels are presented in (Table 2) . Analysis of variance data shows that the number of nodules was higher in deep tillage practice but it is was significantly comparable to the shallow and medium tillage practice. Potassium has significant effect on number of nodules. 80 kg ha -1 produces more number of nodules (15.8) which is significantly different from control plots but statistically similar with the 60 kg ha -1 (15) , whereas interaction between tillage and potassium was non-significant. this might be due to deep growth and distribution of roots. So when the surface area for nodules became more the quantity of nodules should also be increases. The data trend shows that higher potassium level gave more number of nodules and lower potassium level gave less number of nodules. These results were in harmony with [33] his observation shows that potassium high dose results in more number of nodules and less number of nodules in those plots where potassium was not applied.
[34] conclusions was in conformity with our findings, stated that nodules was maximum on 120 kg ha -1 which is at par with 100 and 80 kg ha -1 but significantly different with the rest of the levels. The data recorded on plant height are exposed in (Table 2 ). The statistical analysis of the data confirmed that the tillage and potassium significantly affect plant height. Taller plants were produced in deep tillage plots (81.3 cm) while shorter plants are produced in shallow tillage plots (77.7 cm). Taller plant height was produced on 80 kg ha -1 (81.3 cm) whereas shorter plants were produced in control plots (79.0 cm). The interaction between tillage and potassium (T x K) was found non-significant. Increases the root penetration is more and due to tillage practice weed infestation is less then it will increase number of pods plant -1 and also increase yield parameters. [35] reported that potassium dose of higher concentration shows more pods as compared to those plots where less potassium was applied and it also decreases the pods shelling percentage which also benefits the yield parameter which is number of pods plant -1 , pods m -2 , 100 grains weight and ultimately we get more grain yield. The data obtained on hundred grains weight of chickpea as affected by tillage practices and potassium levels are represented in (Table 3) . Analysis of the data revealed that the effect of tillage practice was nonsignificant. A heavier grains weight was produced on deep tilled practice and lighter grain weight was obtained at shallow and medium tillage practice. More 100 grains weight was recorded in plots treated with 80 kg ha -1 (25.3 g) which was statistically similar with 60 kg ha -1 (25.2 g). The interaction between tillage practices and potassium levels (T x K) was non-significant. Our findings are in congruence with [36] who presented that the higher level of potassium improved the 1000 grains weight of wheat. This increasing 1000 grains weight was also reported by [37] presented that potassium application produced significantly higher grain weight than control, 50 and 75 kg ha -1 potassium produced statistically at par but had more grain weight than rest of the treatments. The data in relation to number of grains pods -1 displayed that the tillage and potassium was affected non-significantly which is shown in (Table 2 ). The statistical analysis of data exposed that tillage has non-significant effect on grains pod -1 . The effect of potassium was also non-significant. The interactive effect between tillage and potassium (T x K) was also non-significant. Photosynthesis occurs in the pods of a number of legume species and result in the fixation of carbon dioxide that is present in the surrounding atmosphere of the plant and also helps in providing photo assimilates for seed development [38, 39]. The pods of chickpea (Cicer arietinum L.), are also green and they possess stomata as well so it is most probable that photosynthesis can occurs in the pods of chickpea as well. The data relating to number of pods plant -1 of chickpea as influenced by tillage practices and levels of potassium are presented in (Table 2) . Analysis of variance showed that effect of tillage practice was non-significant. Data of mean values showed that pods plant -1 was affected significantly by potassium application. More pods per plant were obtained at 80 kg ha -1 which is at par with 60 kg ha -1 (33.5) and lower pods plant -1 was observed in those plots where potassium was not applied, whereas the interaction between tillage and potassium (T x K) was nonsignificant. The data regarding number of pods m -2 of chickpea as influenced by tillage practices and levels of potassium are presented in (Table 3 ). Statistical analysis depicted that effect of tillage practices was non-significant. Data of mean values indicated that pods m -2 was affected significantly by potassium application. Higher number of pods m -2 were obtained at 80 kg ha -1 (837.5 m -2 ) followed by 60 kg ha -1 (836.6 m -2 ) and lower pods -2 was found in un-fertilized plots (751 m -2 ), whereas the interaction between tillage and potassium levels (T x K) was obtained nonsignificant. Biological yield of chickpea was significantly affected by different tillage practices (T) and potassium levels (K) ( Table  3 ). The interaction between tillage and potassium (T x K) was found non-significant. (Table 3) . Data indicated that tillage practices significantly affected harvest index. Data of mean value exhibited that potassium levels non-significantly affect harvest index. Higher harvest index was observed in deep tillage (37.5 %) which was statistically significant from medium deep tillage (36.8 %) and lower harvest index was recorded at shallow tillage (36.4 %). Higher harvest index (37.6 %) was obtained for 60 kg ha -1 , followed by 80 kg ha -1 application (37.6), while lower harvest index was obtained in control plots (36 %) . The interactive effect of tillage practices and potassium levels (T x K) was found nonsignificant. 
Conclusion and recommendations
It was concluded from the upper results of the experiment; among tillage practices, deep tillage performed better as compared with shallow and medium deep tillage practices in terms of yield and yield components, potassium application at the rate of 60 and 80 kg ha -1 improved growth and productivity. On the basis of the above conclusions, it is recommended that deep tillage practice and Potassium at the rate of 60 kg ha -1 is recommended for productivity of chickpea in Peshawar. 
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